INTRODUCTION
been carried out for only a few groups. Perhaps the major problem being faced is the variation in sampling procedures, which can impair comparisons across taxa and biogeographical regions. Hence, instead of describing absolute numbers of species, it is necessary to develop sound and replicable sampling techniques so that numbers can be compared with confidence across habitats and microhabitats (Erwin. 1991). Data
The question "how many species are there?" is central to evolutionary ecology and conservation biology. This question has endured for more than 160 years, since it was first raised by Westwood (1833) . Estimates of species diversity have been made for many plant and animal taxa, but detailed and long-term studies have III IQQ" Rlo~1r,vpll "~;pn~p r ", An ela Christina F: Lara and G. Wilson Fernandes .f, "",,\'1\}\i\ insects and their host plants were recorded as morphospecies (Price 1991) . A detai1ed description and comparison of these methods can be found in Price et al., (1996) . The Brazi1ian cerrado has found to have the richest fauna of ga11ing insects based upon the survey method 1.
THE RICHEST HABITAT
must also be obtained directly from the field in a context in which the same questions can be asked repeatedly, and enabling as such global evaluations (Femandes & Price, 1988; Erwin, 1991) . Some guilds of arthropods have been sampled in this way (see Erwin, 1983 Erwin, , 1988 , although to ob.tain more accurate estimates of biodiversity on earth, these studies need to be extended to a greater number of insect groups. (Price et al. 1996) . Hence, galling diversity can be compared in numerous latitudes (from 0° to 60°N and 45° S), and elevations (from 0 m at sea leveI to 4000 m).
Because of the peculiar way of living most of the life time immersed in the tis~es of the galls, it is difficult to evaluate the numbl1:s.ofadult life forms of galling insects. In addition, ní'any insect gallers live only few days (see Mani, 1964) and it is difficult to classify the species if host plant records are not available. Such a situation hasbeen documented in the family Cecidomyiidae (Diptera), the most common galling taxon (Gagné, 1989 (Gagné, , 1994 . Thus, censuses of galling insects are difficult to obtain by using conventional sampling techniques (light traps, fogging).
Here we report on solid and field-tested methods of gall sampling which have been used by us since 1984, and provide the first estimate of a highly diverse habitat of galling insects in the world.
In our galling insect diversity surveys two methods wereused. Inmethod I, transects 10 m widewere staked out at each sample site, and subsequently searched for galls above ground until forty-five trees, 100 shrubs and 1000 herbs had been sampled. These numbers were defined through the species-area curves described in Femandes & Price (1988) to obtain an asymptotic accumulation of gall species. The difference in the numbers of samples of trees, shrubs and herbs is an attempt to minimize the influence of the structural complexity of plants on the richness of insect communities (see Strong, Lawton & Southwood, 1984) .
Sampling method 2 consisted of a one-hour census, walking through an area and examining plants carefully, searching for galls. In both methods, galling
The cerrado comprises an area of 1.8 million km2 and is highly variable in its plant composition and structure (Eiten, 1978) . Cerrado is a complex woodland and grassland vegetational province in central Brazil that presents a xeromorphic aspect with Vochysiaceae, Annonaceae, Myrtaceae, Asteraceae, and Leguminosae being the most representative plantfamilies (Giulietti & Pirani, 1988; Oliveira-Filho & Ratter, 1995) . This region has a mean annual rainfall of 1500 mm, and the cerrado occurs on infertile and deep soils called latosols (Hueck, 1972) . altitude. The flora is largely endemic and highly diverse (Giulietti, 1996 (Vanzolini & Heyer, 1987) . Within the cerrado domàin, the high altitude rupestrian fie1ds are unique in their degree of endemism (see Giu1ietti, 1996) . Despite samp1ing in the most diverse high altitude rupestrian fields, and covering the majol; cerrado formations, the area covered by the census is sma11 compared to the area of the cerrado in Brazi1.
Nonetheless, the primary goa1 of this study wi11 have been met if students pursue and broaden our knowledge on the richness of ga11ers and generate questions which attempt to unrave1 the ecological mechanisms and biogeographica1 re1ationships involving gallers, host p1ants and habitats. 
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of the Serra do Cipó we found the richest galling insect fauna (forty-six species using method 1). At this elevation, the soil is rocky and sandy, and the vegetation is dominated by woody, sclerophyllous plants, with a few herbs. The richness of galling insects in communities with these characteristics is known to be very high (Price, 1991; . The plant most attacked, Baccharis concinna (Asteraceae), supported fifteen galling speices. To our knowledge, this plant supports the richest insect galling community in the neotropics (Femandes et al., 1996b) . frogs (Mani, 1964) . The hairs o~~ny ga11s are often used by cerrado birds to construc"" their nests (e.g. the hummingbird Eupetomena macroura). Ga11ers were a1so noted to be the most common herpivores in a similar habitat, the campina vegetation .a1ong Rio Negro, Amazonia (D. H. Janzen, pers. comm.; Femandes & Price, 1991) . A1though not described, more than 90% of the cerrado gal1ing species were new to science, and of these a large proportion were endernic to this vegetation type (G. W. Femandes, unpub. data) . In addition to the description of the distribution pattems, we found some interesting characteristics of this insect gui1d. Comparisons of ga11ing richness a1ong a1titudinal and 1atitudina1 gradients have shown that the peak of species occurs at 1ow and dry e1evations, mainly between 25 to 38°N or S, in areas covered by sc1erophy11ous vegetation (Price, 1991; Price et al. (1996) . Comparisons between dry and humid habitats also showed that gallers were most species-rich and abundant in dry habitats (Femandes & Price, 1988 , 1991 Femandes & Lara, 1993; Femandes, Pau1a & Loyo1a, 1995; Femandes et al., 1996a; . Despite its importance, representing 22% ofBrazi1ian vegetation (Hueck, 1972) , the cerrado ecosystem has been severely endangered for the expansion of agriculture, eucalyptus p1antation, and the production of charcoa1. 
